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^-Observed  vertical  profiles  of  optical  extinction  due  to  aerosol 
scattering  were  examined  relative  to  prevailing  synoptic  scale 
features.  This  examination  was  on  the  suitability  of  an  existing 
wind  speed  and  humidity  dependent  extinction  model  during  dif¬ 
ferent  synoptic  conditions.  The  primary  synoptic  features  in 
question  are  the  depth  of  the  atmospheric  well  mixed  layer  and 
the  nature  of  the  capping  inversion.  Aerosol  extinction  profiles 


00 


romi 

1  JAN  71 


1473 


EOtTION  OO  •  NOV  ••  It  Ol 
1/N  0102-0 14*  SMI  | 


ll 

S  ' 

V 


UNCLASSIFIED _ 

SECURITY  CLAMIFICATIOR  OA  TMIt  RACE  f^AA  fcu  Bwt 

SS1H5G  }}^ 


pnOham 


ware  calculated  from  aerosol  size  distributions  measured  from 
an  aircraft  in  the  vicinity  of  Monterey  Bay.  .Axed  layer 
descriptions  were  obtained  from  temperature  and  humidity  pro¬ 
files  obtained  from  aircraft  spiral  ascents  and  shipboard  and 
shoreline  radiosonde  launches.  The  presence  of  the  inversion 
reduced  the  accuracies  of  the  current  Navy  (VJells-Matz)  and 
Air  Force  (LCVJTP.AM  3B).models  in  estimating  the  extinction 
profile.  The  inversion  represents  a  cap  to  the  vertical  trans¬ 
port  of  surface  generated  aerosols.  This  is  not  accounted  for 
in  the  models.  IC'.'/TRAN  3B  was  found  to  be  inadequate  in  most 
respects  whereas  the  ‘Jells-Matz  model  could  be  modified  to 
obtain  reasonable  predictions.  Model  specif ication  of  the 
continental  component  was  also  found  to  be  a  significant  factor 
in  the  comoarisons . 
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ABSTRACT 


Observed  vertical  profiles  of  optical  extinction  dee 
aerosol  scattering  vere  examined  relative  to  prevailing 
optic  scale  features.  i’.tis  examination  v/as  on  the  suits' 
of  an  existing  ’find  speed  and  humidity  dependent  extinct 
model  during  different  synoptic  conditions,  ihe  primary 
synoptic  features  in  question  are  the  depth  of  the  acmes 
aheric  •■/ell  mixed  layer  and  the  nature  of  the  capring 
inversion.  .Aerosol  extinction  profiles  "/ere  calculated 
aerosol  size  distributions  measured  from  an  aircraft  in 
vicinity  of  honterey  Bay.  hixed  layer  descriptions  were 
obtained  from  temperature  and  humidity  profiles  obtained 
from  aircraft  spiral  ascents  and  shipboard  and  shoreline 
radiosonde  launches.  Ihe  presence  of  the  inversion  reduc 
the  accuracies  of  the  current  havy  ( dells-. 'atz )  and  Air 
?orc9  (LCJ1RA2I  3B)  models  in  estimating  the  extinction  p 
file.  The  inversion  represents  a  cap  tc  the  vertical 
transport  of  surface  generated  aerosols.  Ah is  is  net  ac' 
for  in  the  models.  ICllRAIT  35  was  found  tc  be  ir.adequat 
in  most  respects  "/here as  the  '.‘Jells-hatz  model  could  be 
modified  to  obtain  reasonable  predictions .  .ucdel  specif 
cation  of  the  continental  component  "/as  also  found  tc  be 
significant  factor  in  the  comparisons. 
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Surface  Layer  Values  1  V.a y  1980 

I.  Surface  Layer  Values  3  V-ay  19BC 

II.  Surface  Layer  Values  5  -Vay  1980 

V.  Surface  Layer  Values  7  *Vay  1980 
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Hughes'  aerosol  extinction  coefficient  variations 
with  altitude.  (Hughes,  I960)  - 

Aerosol  extinction  coefficient  variations  with 
altitude.  (Hughes  and  Richter,  1980}  -  2; 

Spectrometer  probe  mounted  on  the  aircraft.  - 

Spectrometer  probes  and  lower  level  wind  instruments 
mounted  on  the  be w  of  the  R/V  ACANIA.  - - 

Sensor  locations  on  board  the  R/V  ACANIA:  wind  sen¬ 
sors  at  2  and  4,  spectrometer  probes  at  3.  - - 

Cruise  trach  of  the  R/V  AC AH I A  on  1  Hay  1980.  . . 2; 

Same  as  Figure  6  except  3  Hay  1980.  - - 

Same  as  Figure  6  except  5  Hay  1980.  - -i 

Same  as  Figure  6  except  6-8  Hay  1980.  - 


Hap  of  Honterey  3ay,  location  of  the  R/V  ACANIA 
when  not  on  track  and  locations  of  Friczsche  Field 
(CAR)  and  monterey  Airport  (HRY).  - 

Surface  and  500  millibar  analyses  for  the  western 
2.3.  at  0500  POT  on  28,  29,  and  30  April  1980. 


Same  as  Figure  18  except  1,  2  and  3  *'*ay  1980.  - 

1  Hay  1980  GC2S  'Vest  Satellite  imagery  at  0915  FC! .  -■ 
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Same  as  Figure  2c  exceot  1  .'-'ay  1930  NFS  profile  at 
1553  FDT .  - - - - 

1  May  1930  at  175^  FDT  profile  of  relative  humidity 
(bottom  scale)  solid  line,  observed  extinction 
coefficients  (top  scale),  series  of  short  solid  and 
dashed  lines,  and  predicted  extinction  coefficients, 
series  of  short  solid  lines  versus  height.  Top 
scale  is  logarithmic,  where  1  is  10.  Mind  speed  (TJ) 
at  4.6  m/s  and  wavelength  (LAMBDA)  at  3.75  microns. 
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Same  as  Figure  26  except  5  -’ay  I960  at  173 4  POP.  -■ 

Same  as  Figure  26  except  5  '"-ay  I960  at  1851  POP.  -■ 
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Came  as  Figure  31  except  7  .'lay  I960  at  1C-3  FCT  and 
-rind  speed  at  11. C  m/s.  VJind  speed  calculated  from 
friction  velocity.  - 


Same  as  Figure  31  except  7  .May  1930  at  16 f3  ?DP  and 
v/ind  speed  at  14.3  m/s.  - 


69. 


Relative  humidify  growth  curve  for  different  air 
mass  characteristics,  representing  different  aeroso 
types,  in  terms  of  am'cient  (r)  versus  dry  size  (r  ) 
radius.  (Fitzgerald,  1978)  - 2_. 
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The  Department  cf  Defense  (DCD)  and  ics  agencies  are 
interested  in  optical  properties  because  cf  optically  guided 
weapon  systems.  The  Air  Force  is  particularly  interested  in 


aerosol  extinction  for  its  orecisicn  rui 
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differing  wavelengths  which  range  from  the  visible  to  the 
microwave  regions.  Ihe  DC-1.,  has  a  greater  ability  to  hit  a 
target  then  conventional  munitions,  but  or.  important  con¬ 
trolling  factor  is  the  ability  cf  the  guidance  system  tc 

*’  a  O  a  *  *  C  -f-  r~>  V*  fTO  .'**■*  •-**  o  A*'  4  1  4  ■f*  ^  r  "f*  ✓*■,  -y-»  *  V'  Q  ID  ’  -*■  /■*  * 1  C"  O  .O  ^  r—  %*%  « —  •— 

-  to  t:  WiiC  Oci-.o“w*  ci  J- -L  ^  j'  j.  L/-  -  — -■«  «,u  ~«~w  --*•=»  *  t— £  - 

is  dependent  on  the  wavelength  for  which  sensors  are  designed 
ar.d  the  properties  of  the  intervening  atmosphere.  The 
degrading  properties  of  the  atmosphere  are  principally  mclecu 
absorption  and  aerosol  scattering.  The  wavelengths  for  the 
different  sensors  acre  primarily  selected  so  that  molecular 
absorption  is  minimised.  Therefore,  scattering  by  aerosols 
becomes  the  main  concern,  or.ce  a  relatively  molecular 
absorption  free  window  has  been  found. 

Delatively  absorption  free  windows  exists  in  the  visible, 
infrared  (IP.),  millimeterwave,  and  microwave  wavelengths, 
■.'rile  both  absorption  and  scattering  by  aerosols  are 
affected  by  weather  elements,  scattering  appears  to  be  mere 
affected  than  absorption  in  most  cases  /"Cottrell  et  al,  1?79. 
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The  ability  to  assess  aerosol  extinction  from  synoptic 
scale  descriptions  would  help  in  decisions  of  ./hicn  type  of 
system  to  use  against  a  target,  Because  some  systems  are 
launched  frorr.  the  air,  it  is  important  that  descriptions 
include  vertical  distributions  of  aerosol  extinction.  ...cdeis 
exist  for  estimating  vertical  extinction  profiles  but  they 
have  not  been  validated  sufficiently.  To  do  this,  profiles 
of  actual  extinction  must  be  compared  to  the  extinction  pre¬ 
dicted  by  existing  models.  If  the  models  do  not  work  and  if 
modifications  cannot  be  made,  new  models  must  be  developed. 
The  purpose  of  the  study  is  to  describe  the  synoptic  condi¬ 
tions  occurring  with  a  unique  set  of  mixed  layer  and  aerosol 
data  to  evaluate  an  existing  model. 

An  experiment  entitled  h.arine  Aerosol  C-enerstior.  and 
Transport  (hi AC- AT}  was  conducted  in  the  vicinity  of  the 
hor.terey  Bay,  California,  during  the  period  of  April  22  to 
hay  9*  1920.  The  purpose  of  this  experiment  is  to  examine 
the  compatibility  of  optical  and  micrometerorclogical  propa¬ 
gation  theory,  and  to  extend  dynamic  models  of  the  evolving 
marine  atmospheric  boundary  layer  to  include  aerosol  and 
turbulence  profiles  /~?airall,  1920  and  Pairail  et  al,  lp2C_J7 
Two  platforms,  the  A/7  AC Ah I A  and  an  aircraft,  were  used. 

In  this  study,  overwater  radiosonde  profiles  from  the 
P./7  AC  AT!  IA ,  profiles  from  the  spiral  flights  of  the  aircraft, 
and  overland  radiosonde  profiles  at  the  Taval  Postgraduate 
School  (TPS)  are  compared  to  aerosol  measurements  and  model 
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background  discussion  will  consist  of  a  summary  of  she 
investigations  by  Hughes  (1930)  and  Hughes  and  Richter  (1>SC), 
and  brief  descriptions  of  the  evaluated  models. 

The  aerosol  extinction  coefficient,  the  parameter  of 
interest,  is  a  f 'unction  of  the  wavelength  of  the  radiation 
(A),  particle  size  (r),  and  particle  index  of  refraction  (n) . 
Since  aerosol  absorption  is  negligible,  aerosol  extinction  can 
be  almost  entirely  attributed  to  scattering  processes,  -'here 
are  three  types  of  scattering  (Rayleigh,  hie,  and  Ron-selective) 
which  depends  on  the  ratio  of  the  size  of  the  particle  to  the 
wavelength.  Rayleigh  scattering  applies  to  particles  which 
are  much  smaller  than  the  wavelength,  hie  scattering  to 
particles  which  are  near  the  same  size  as  the  wavelength,  .and 
hon-selectivs  scattering  to  particles  which  are  much  larger 
than  the  wavelength  /"Racy,  I9SIJ7. 

The  scattering  area  coefficient,  H,  is  the  determining 
parameter  in  "is  scattering.  H  is  the  ratio  cf  the  incident 
-rave  front  to  the  effective  cross-sectional  area  cf  the 
particle.  The  extinction  coefficient,  b ,  is  related  tc  H 


as  follows: 


-f  (DH/Dr)  "(n,r/A)  A(r)  dr 


•'.'liars  IH/Or  is  the  number  o f  ^articles  oer  size  r  ar.ge  Ir  in 
"  size  interval  centered  as  radius  r.  '(r.,r/A)  is  the  Mis 


scattering 


•a a  coefficient,  and  Avr)  is  the  oarzicle  area, 


rrr~,  for  spherical  particles.  extinction  coefficients  based 
on  observed  aerosol  distributions  can  be  computed,  for 
either  discrete  wavelengths  or  a  v/ave length  band,  using 
enact  Mia  coefficients  /"Racy,  l?3l_7. 


'  ?T  *  V  \T  p  r»T?  A  "T  C|7?T'"  cjin\  ^  t-  r?M  — 

H.  C-.  Hughes  (1900)  evaluated  extinction  profiles  deter¬ 
mined  from  measurements  of  aerosol  size  distributions  obtained 
by  HCSC  investigators  in  the  vicinity  of  San  Micclas  Island, 
California,  during  April-May  1$73.  he  compared  observed 
extinction  coefficient  variations  with  height  to  those  pre¬ 
dicted  from  the  ,/ells-Gal-Munn  ( ./Gib)  model  /""hells  et  al, 

1977 _7  and  to  the  LCV/TRATT  32  model.  Relative  humidity,  v/hich 
is  an  input  parameter  of  the  '.7GM  model,  was  calculated  from 
the  air  and  dew-point  temperatures,  v/hich  was  measured 
coincident  with  the  aerosol  measurements. 

-hr ee  days  '.vers  chosen  for  evaluations  because  of  the 
depth  of  the  mixed  layer  and  the  strength  of  inversion. 
Conditions  for  one  day  (22  April)  were  a  shallow  mixed  layer 
and  weak  inversion,  conditions  for  the  second  day  (3  May) 

••/ere  a  deep  mixed  layer  end  a  strong  inversion,  and  conditions 
for  the  third  day  (11  May)  were  a  shallow  mixed  layer  and 
strong  inversion.  The  surface  wind  speeds  for  these  days 
were  3-5 >  5-7,  and  10-12  m/s,  and  visibilities  were  16,  11, 
and  23  km,  respectively. 
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The  V/C-Iu  maritime  aerosol  model  is  a  two  component  analytic 
expression  for  the  aerosol  size  distribution.  Continental  and 
maritime  aerosols  are  represented  by  two  components  of  the 
analytic  expression. 

The  maritime  component  was  adopted  from  the  Diermend jiar. 's 
/“•.Jells  at  al,  1977 _7  haze  model  where  the  number  distribution 
is  described  by 


dl( r)/d  log(r}_7  =  ar4"  exp(-bry). 


I  °  ' 


::(r)  is  the  total  number  of  particles  per  cubic  centimeter, 
is  radius  of  the  particle  and  dependent  on  relative  humidity 
(?.h),  a  and  Y  ere  dependent  on  the  velocity  of  the  wind  (u) 
in  m/s,  end  b  is  a  constant.  Che  values  for  a  and  were 
determined  by  empirical  methods  and  have  the  form 

1.16 


=  250  +  750  u' 
=  6900  u'"*' 


for  u  <  7  m/s 
for  u  >  7  m/s 


(3) 
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y  =  0.37 4  -  0.00293  u-"’~: 


Ohe  reason  for  the  change  in  the  behavior  of  a  at  7  n/s  1 
that  a  rapid  increase  in  the  number  of  large  particles  oc 
•rherx  white  caps  fern,  ./nice  caps  form  at  approximately  7 


n/s .  lelov;  7  m/s,  the  aerosol  size  di: 


:r a out  ton  taxes  on 


iharacteristics  of  continental  aerosols. 


The  model  alio ’.vs  for  aerosol  oartic 


size  c.aange  in 


response  to  relative  humidity  changes,  fhe  equation  for 
is  given  by 


■»  r:  v*  Ti* 

-o* 


where  r  is  the  radius  of  the  ^article  at  zero  oercent 
c  * 

relative  humidity  and  F  is  the  grov/th  factor.  ?  is 

?  =  1  -  0.9  ln/“l-(RH/lCC)_7.  (5) 

(PH/ICC)  is  the  decimal  equivalent  of  percentage.  It  is 
noted  that  the  expression  for  ?  is  for  sea  salt  aerosols  • 
sodium  iodide  as  the  nucleus. 

Including  relative  humidity,  the  altitude  dependence, 
and  the  continental  component  in  the  equation  yielded  the 
final  form  of  the  equation  used  by  'Jells  et  al  (1977): 


£" dJI/dr^7 — T7  {  0.47  ( — «rf )  exp(  t~  ) 

(  *  “C 

+  Z.jct  (C1  +  G £  u*  )  (— ^nr)  exp^” -c., 

("7t)  ’  “ib-7 I  •  w) 


•  > 


y 


C.,  t-  07  u*  is  defined  as  a  in  Equation  3 .  h  is  the  altitu: 
and  h_  and  la,  are  scale  heights  for  ire  continental  and 
.ter  it  in  e  components ;  values  for  these  scale  heiri.es  can  he 
found  in  Table  I  of  the  published  paper  /“fells  et  ai,  1777_ 
Hughes  (1920)  shov/ed  that  the  constant  coefficient  in  the 
maritime  ccr.ror.ent  should  he  the  inverse,  0.^3-*-  instead  cf 


n  *  rr>r  re?  *  -  *  mn  •  •*/>  t"i  ^  r 

A  version  (VJells-Hatz)  of  the  previously  described  model 
is  that  used  to  compare  actual  "ersus  calculated  extinction 
coefficients  in  this  study,  ."’edified  through  empirical  methods, 
the  ''Jells -Hats  Model  is  as  follows 

fdr/irj  =  1.7  (-£-)'4  -  1.62  (C^  C2  v 6  ) 


<«p/"-igF  -2-5 i-j-fo  r*  c-£».  a; 


The  first  term  is  independent  of  elevation  whereas  it  was 
r.ot  in  the  original  model.  The  third  term  is  still  elevation 


dependent,  r  is  the  droolet  radius  in  microns, 


-L  ^  Uii 


elevation  above  sea  surface  in  meters,  and  h  is  the  scale 
height  (cCC  m}  for  altitudes  less  than  one  Jem.  a  is  giver,  by 

o t  =  0.21  sxp/~ 0.066  P.H  /  (l.CfS  -  HH)_7  (;)■ 

where  ?.H  is  the  fracational  relative  humidity’  for  relative 
humidity  between  hOw  and  96 . 6,7.  v  is  the  wind  factor 
scaled  from  surface  speed  u,  in  this  case  the  wind  speed 
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2 
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speeds  les 

s  than  or 

equal  to  b  m/s 

and  as  u  -  3 . 

i  / 

m/s 

n.u  3  p  0  6  0. 3 

greater  t 

han  m/  s .  x  i\  e 

growth  factor, 

,  is 

defined  as 

one  plus 

the  quantity  v 

/oC  cuoed.  /” 

—  3 

tne 

as  y  in  the  original  aquation.  +  Z9  v ^  is  defined  as 

a  for  velocities  greater  than  7  m/s,  v/hereas  the  value  becomes 

**  i  •+ 

25^  ~  1CCC  v  D  for  velocities  lass  than  cr  equal  to  7 
m/s  /“hoonkester ,  1}SC_7. 

'—J  •  w u i’ii'Uhtt *  OX*  fi U  ^ i~L_l <*j  i\X<iJULiw 

Results  of  comparisons  between  observed  and  predicted 
aerosol  extinction  by  hughes  (I960)  and  hughes  and  Richter 
(19SC)  appe?_r  in  Figures  1  and  2.  fhcse  from  hughes  are  based 
on  the  .;Giu  model  and  the  LChIRhh  31  maritime  model.  In 
general,  the  comparisons  for  both  are  not  good,  particularly 
below  the  inversion.  Further,  discussion  on  this  is  with¬ 
held  until  an  examination  of  results  from  this  study. 
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-he  data  for  aerosol  extinction  v/ere  measured  from  the 
Airborne  Research  Associates’  turbo  charged  Tellanea,  using 
the  MCTC  aerosol  measurement  system  consisting  of  a  7 article 
Measurements  System  (FAS)  model  AS SAP  (Figure  3).  All 
measured  data  v/ere  sampled  every  2.5  seconds  with  a  two-scar, 
average  every  five  seconds.  The  aircraft  flew  at  a  constant 
altitude  for  tv/o  minutes  during  measurements  then  went  to  a 
different  altitude  (ladder)  and  repeated  the  process.  The 
data  were  stored  on  magnetic  tape.  The  aircraft  also  measure 
air  and  dewpoint  temperatures,  which  were  used  to  compute 
relative  humidity.  The  primary  vertical  profiles  for  this 
study  are  of  aerosol  extinction  (actual  and  predicted)  and 
relative  humidity. 

Turing  flybys  v/ith  the  S/7  AC APIA,  aircraft  aerosol 
distributions  we re  compared  with  those  obtained  with  two 
probes  on  the  ship.  The  two  probes  on  the  R/V  AC AM I A  were 
the  PAS  models  CSAS  (classical  scattering)  ar.d  ASA3  (active 


scattering) ,  Figures  k  and  5.  controlled  by  a  PAS  dal 


acquisition  system  (TAS-32)  with  a  computer  interface.  The 
shipboard  systems  measured  aerosols  in  90  different  size 
channels  from  0.09  to  1^.0  micron  radius.  Because  the  ship¬ 
board  aerosol  system  had  a  wider  size  range,  aircraft  aerosol 
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•vers  corrected  so 


a  uercsoj. 


‘Fair all,  19C0  and  Fair all  e;  ai,  i;-3C _/.  -he  correction 


::.Cuors  -vers  used,  men  coca  us  mg  tne  vs: 


arcf lies 


'rcfiies  of  virtual  potential  temp erasure  and  nixing  rati 


’.•ere  cotaxnea  iron  tnree  aiuierent  sources, 
using  these  two  parameters ,  instead  of  tent. 


^  r»o  ^ 


and  dew 


point,  is  that  tne  mixed 


1  n  1  r  a  v* 


end  inversion  sre  mor- 


identified  with  the  former.  The  sources  '.vers  spiral  flights 
by  the  aircraft  and  radiosondes  launched  from  APS,  and  from 


-10  •3/y  ACAAT' 


macks  of  the  shin  and  aircraft  during 


the  days  of  interest  are  shov/n  in  Figures  6-?  and  Figures 
IC-lc.  The  location  cf  APS  is  included  in  the  ship  tracts, 
'•.'hen  the  R/7  ACAAIA  was  not  on  these  tracts  it  was  positioned 
between  Point  Pines  and  Aar in a,  (Figure  17).  Fhe  locations 
of  the  ladder  (I)  and  spiral  (3)  flights  are  given  for  the 

-  v*  r%  *vn  ^ 1  •C* 

XtU.  W  «*u.  c»  v*  -  *.  O  • 

hind  speed  is  an  input  variable  for  the  dells-. .ats  model , 
and  is  based  on  30-minute  averages  observed  aboard  the  ?./V 


AG  .AT  IA .  Some  wind: 


averaged  over  shorter  time  periods 


because  cf  maneuvering  of  the  ship. 


Aiess  winds  are  measured 


at  the  20.5  meter  level  and  corrected  f 


or  ship's  spaed  and 


direction.  In  some  cases  the  wind  had  to  be  calculated  from 
the  friction  velocities  calculated  from  aircraft  measured 
values  of  the  rate  of  dissipation  of  turbulent  kinetic 
energy  (  €  ) .  €  ':rzs  the  variable  of  interest  in  ether 

analyses  of  the  experiment  and  will  not  be  discussed  further 
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figure  13.  Same  as  Figure  10  except  morning  cf  5  I-'.ay  I960. 
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glare  14. 


FLT  #13 
7  MAY  80 


ure  15. 


Same  as  Figure  1C  except  morning  of  7  -ay  1930. 


aure  16 .  Saras  as  Figure  10  except  afternoon  c i 


-ay  1980. 
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.vers.  -.t.2  r 2 2.3 on.  v/xnus  "/are  a so .mat so  :ro.r.  auroral  t  nc-asurec. 

£  -i  *“j  ^  0  "P  ’  '  ^  —  wO  " '  ~  i  ci  r*  *  •  *  ^  v->  ^  <—  ~  Z 

sent  stive .  hind  speed  is  not  ".ensured  by  xhe  aircraft. 

Cther  non-aerosol  ir.sxrvuT.ent ax ion  used  or.  both  the 
aircraft  and  ship  are  described  by  Fairall  (1 979)  end  Schache: 
et  al  (l?SOa). 


The  surface  and  5C0  millibar  synoptic  charts  and  C-CFS 
'Jest  satellite  imageries,  figures  12-25,  are  used  to  evaluate 
the  synoptic  situations.  The  charts  used  for  this  presenta¬ 


tion  are  from  FCAA  v/eebly 


qQV''  O 


s  of  daily  vie ather  maps. 


local  v/e ather  conditions  occurring  are  obtained  from  the 
0.3.  dr  my ,  Fort  Crd,  Fritzsche  Field  v/e  at  her  observations 
v/hen  possible.  Fritzche  Field  is  not  a  24-hour  reporting 
station  so  observations  from  the  Acr.terey  airport  are  used 
at  times  v/hen  observations  are  not  available.  Fritzsche 
Field  observations  are  chosen  over  those  of  F.or.terey  airport 
because  they  .are  mere  representative  of  the  v/eaxher  conditions 
occurring  out  in  the  Bay  v/here  the  ship  and  plane  are 
operating.  As  shov/n  in  Figure  17,  .Monterey  airport  is 
protected  by  a  land  mass  to  the  v/e st  v/h ich  prevents  fog 
from  arriving  at  the  airport  until  after  its  arrival  at 
Fritzsche  Field.  Fritzsche  Field  is  located  5  -~v.  from  the 
Bay  and  14  ’.or.  to  the  north-northeast  of  FFS.  Because  of  the 
land  mass  v/e  st  of  honterey  Bay  and  its  orographic  effect, 


fog  forms  v/est  of  Foint  Finos  and  then  bad:  fills  into  her.  erey 


O  O 


v./i  ( : 
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The  weather  conditions  were  generally  neutral  with 
occasional  moderately  stable  and  moderately  unstable  condi¬ 
tions.  Several  weak  frcr.cal  systems  passed  through  the 
area  during  the  experimental  period.  Showers  occurred  iuri 
the  first  and  last  days  of  the  experiment  in  conjunction  wi 
frontal  passages.  low  cloudiness  and  fcg  occurred  during 
the  morning  from  29  April  to  5  lay,  with  fog  returning  agai 
on  the  9th,  the  final  day  of  the  experiment. 

At  the  beginning  of  the  period,  the  area  is  dominated 
by  a  slowly  eastward  migration  of  a  cut-off  low  at  the  5CC 
level,  Figure  18  and  19.  2y  early  morning  on  2  ...ay,  the 
area  is  ’under  the  influence  cf  a  weak  ridge,  Figure  19.  Or. 


area 

is  under  divergent 

flow  at 

the  upper  level. 

Figure  19. 

An  ■ 

upper  level  low  has 

formed 

off  of  Baja, 

C  alifornia 

on  4 

lay  leaving  the  ar 

ea  under 

Col,  Figure  22.  On  5  lay,  the  area  is  between  a  trough  and 
a  ridge  (Figure  22),  and  by  6  .-.ay,  the  area  is  on  the  back¬ 
side  of  the  trough  (Figure  22).  Because  of  deepening  of  th 
trough,  the  area  is  still  on  the  backside  of  the  trough  on 
7  lay,  Figure  24.  A  new  upper  level  trough  formed  and  is 
approaching  the  area  on  the  final  two  days  (8-9  lay)  cf  the 
experiment,  Figure  24. 


7 


0  to  10 


urface  winds  are  relatively  light, 


r4-  J  ,  ,  V,  4 


;he  meriod  and  increase  toward  the  end  of  the  oericd  to 


kt,  v.'ith  cvs os  to  22  kt. 


An  important  feature  in  these  interpretations  is  the 
nature  of  the  mixed  layer,  often  topped  'ey  an  inversion, 
with  regard  to  stability  and  hence  mixing  intensitites. 

It  is  assumed  that  mixing  becomes  greater  as  conditions 
become  more  unstable. 

At  the  start  of  the  experiment,  the  mixed  layer  exhibits 
stable  to  slightly  stable  conditions  until  around  1800  ?DT 
28  April  when  conditions  become  more  neutral.  The  neutral 
condition  remains  until  1  hay  when  conditions  once  again 
become  stable.  A  weak  frontal  passage  before  0500  ?DT  on 
2?  April  does  not  appear  to  affect  conditions  cf  the  mixed 
layer  feature.  The  mixed  layer  remains  stable  until  a 
frontal  passage  on  2  ...ay  when  conditions  become  neutral  and 
remains  as  such  until  5  hay.  In  the  morning  of  5  hay,  con¬ 
ditions  are  slightly  stable,  returning  to  neutral  cr.  6  ..lay, 
despite  a  frontal  passage  am  1300  ?DT  on  the  fifth.  They 
remain  neutral  from  5  hay  to  the  end  of  the  experiment  on 
9  hay. 


2.  I:  HIED  LAYER  AUD  A2RCSCL  ZXXIhCTICb  RESULTS 

Days  chosen  for  further  analysis  are  1,  3,  5»  end  7  hay. 
Reasons  for  these  choices  are  presented  with  the  description 
of  these  days.  Cn  the  first,  the  area  is  under  the  influence 
of  a  surface  low  in  Colorado,  with  a  frontal  system 
approaching  from  the  northwest.  Figure  19.  Cn  the  third, 


tae  area  is  on  the  bachside  of  a  rather  weaic  frontal  system, 
which  passed  through  early  on  the  second,  figure  1?.  in 
aha  fifth,  a  frontal  system  passes  through  the  area  ai 
approximately  13  CC  FTT  (figure  22),  at  this  time  the 
visibility  improved  to  25  miles  and  later  to  45  miles.  Cn 
the  seventh,  the  area  is  behind  the  frontal  system  which 
passed  through  on  the  fifth  while  another  system  is 


approaching  from  the  northwest,  figure  2~. 

The  results  are  shown  in  the  vertical  profiles  of  specific 
humidity,  virtual  potential  temperature,  relative  humidity, 
and  comparisons  of  observed  and  predicted  aerosol  extinction 
at  the  3.75  micron  wavelength,  xhe  3.75  micron  wavelength  is 
chosen  because  it  is  the  wavelength  used  by  Hughes  (1920)  and 
Hughes  and  Richter  (1980).  The  locations  of  the  ladder  flights, 
from  which  the  profiles  were  obtained,  are  designated  L 
in  the  aircraft  flight  paths  given  in  figures  10-16.  The 
ladder  profiles  have  corresponding  spiral  profiles  which 


appear  in  figures  IC-lo. 

The  profiles  of  virtual  potential  temperature  and  specific 
humidity  obtained  by  spiral  and  radiosonde  ascents  are  shewn 
in  the  following  description  of  the  chosen  days.  An  aspect 
cf  these  profiles  will  be  the  difference  occurring  between 
the  locations  and  the  types  of  measurement  (spiral  or 
radiosonde).  These  differences  are  described  but  there  is 
no  at t a mot  to  interpret  the  reason  unless  the  difference 
represents  an  obvious  horizontal  change  in  the  mixed  layer 
depth.  The  objective  in  presenting  the  various  profiles 
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-he  general  nixed  layer  depth  end  structure  is  viewed  as  a 
synoptic  scale  aspect  cf  the  observed  extinction  profiles. 

1.  1  hay  19?0 

-he  first  of  hay  is  chosen  because  of  a  parallel 
research  study  pertaining  to  the  use  cf  satellite  anomalous 
gray  shades  to  predict  extinction  /"fchults ,  l?cl_7. 

The  surface  winds  are  light  and  the  surface  layer 


is  'unstable  throughout  most  of  1  May  becoming  stab: 


,  C  Ct  4  v  *  *6 


end  of  the  day  (Table  I).  The  area  is  under  the  influence  of 
a  surface  low  in  Colorado,  with  a  frontal  system  approaching 
from  the  northwest,  Figure  19.  The  early  morning  hours  are 
dominated  by  low  cloudiness  and  fog  ’until  1CCC  PBT .  The 
shies  become  scattered  and  visibilities  improve  after  10CC 
PDT,  with  the  greatest  visibility  being  2 5  miles. 

The  airborne  (spiral)  profiles,  Figures  26-22,  shew 
near -neutral  to  stable  conditions  within  the  mixed  layer  and 
stable  conditions  above.  Prom  1710  to  1252  TTT,  the  mixed 
layer  depth  decreases  from  450  to  300  m  along  a  line  extending 
from  13  to  ?6  ’em  west  cf  MP3,  Figure  10.  The  soundings  from 
the  R/7  AC API A  (Figure  29)  and  MFC  (Figure  30)  shew  very 
unstable  conditions  near  the  surface.  The  R/7  AC  AM  I A  was 
43  ’em  west  of  NFS,  Figure  6.  The  NFS  sounding  could  be 
influenced  cy  heat  rising  from  the  land.  The  AC AMI A  sounding, 
1225  FTP  (Figure  29) ,  has  lower  virtual  potential  tempera¬ 
tures  than  the  spiral  profiles  which  also  causes  the  mixing 
ratio  tc  have  lower  values  because  it  is  computed  from 
relative  humidity  and  temperature  measurements. 
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-urrac e  _aver 


slues  1  -ay  192: 


V  ig  -.’ind/speed  (u/s),  -(~c)  is  temperature  in  degrees  Celsius, 
Tq("c)  is  sea  surface  temperature  in  degrees  Celsius,  r<2(;!} 
i3  relative  humidity  in  percent,  and  2/L  is  the  stability 
index. 
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Figure  25.  1  I '.ay  198 C  at  1710  ?DT.  Aircraft  profile  cf 

virtual  potential  temperature  (bottom  scale,  in  degrees 
Celsius),  solid  line,  and  mixing  ratio  (top  scale,'- in  gr 
per  kilogram),  broken  line,  versus  height. 
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7 '-2  F2T  spiral  prof  11 2 ,  Figure  27,  Ices  net  shew 
1  layer .  2 he  aredicted  extinction  arc file  has 
a  near  exror.ertial  share  at  175^-  12  2,  1  inure  31,  .  / h i c h  is  net 
correlated  with  the  observed  aerosol  extinctions.  It  is 
believed  that  the  low  wind  speeds,  -.9  m/s,  causes  the  pre¬ 
dicted  values  to  be  primarily  continental  and  to  be  determined 
by  relative  humidity.  In  contrast,  the  1903  122  (Figure  32) 
profile  shows  a  definite  inversion  ar.d  the  predicted  extinctio 
values  are  better  correlated  with  observed  values  within  the 
mixed  layer.  Iredicted  extinction  values  ere  definitely  less 
than  the  observed  values  above  the  mixed  layer. 

2.  3  .lay  1900 

The  third  of  hay  is  chosen  because  all  spiral  profiles 
show  classic  examples,  Figures  33-37,  of  a  well  mixed  boundary 
layer  capped  by  an  inversion.  This  assessment  is  based  on  bet 
the  virtual  potential  temperature  and  mixing  ratio  distri¬ 
butions  with  height. 

The  winds  are  7  to  10  It;  therefore,  production  is 
occurring  during  the  afternoon  and  the  surface  layer  is 
unstable  through  the  whole  day  (Table  II).  Therefore,  pro¬ 
duction  is  with  suite  good  mixing.  The  area  is  behind  a 
we ah  frontal  system,  which  passed  through  the  area  in  the 
early  hours  of  the  day  before.  Again,  early  morning  hours 
are  dominated  by  low  clouds  end  fog,  with  a  lowest  visibility 
of  two  miles.  The  skies  become  scattered  end  the  fog  dissipat 
’ey  1CCC  FDT.  Low  clouds  occurring  again  in  the  area  at 
17C0  FDT,  but  the  visibility  remains  unrestricted. 
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Figure  33.  3  May  1930  at  1033  FOT,  Aircraft  prefile  of 
potential  temperature  (bottom  scale,  in  degrees  Celsius), 
line,  and  mixing  ratio  (top  scale,  in  grams  per  kilogram) 
broken  line,  versus  heierht. 
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?igure  3L.  3  :'a y  19  ?C  at  11*0  FDT. 

potential  temperature  (bottom  scale 
line,  and  mixing  ratio  (top  scale, 
broken  line,  versus  height. 


Aircraft  or 
,  in  decrees 
in  grams  per 


c£-uy  9 


6: 


uo 


HEIGHT 


MIX  RATIO  CG/KG) 


r.S  "J 


Oj  co 


o  c 


'  c?  —  -  V.  1  2 


, spiral;  oroiiles  snow  a  wel^  mixes 


'- r. .: r/rr  qr-;  1  -  ”  o  "  >->-;->^  -n  a,-5  ’--/  a-r^fy-  -~  ‘  ■/  —  '"  ^  "  P  <-  ■*-■-!  .3  »("»”  ;  -  - 


and  34),  3 .'.3  mixed  icy ;-r 


;.;  increases 


:-25  to  570  a  along  a  line  exoending  from  43  sc  83  In  tc  one 
west -northwest  of  1382,  figure  11.  fence,  the  nixed  layer  it 
suite  uniform  in  the  horizontal.  In  the  afternoon  (figures 
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All  profiles,  figures  38-40,  support  an  assessment  of  a  con¬ 
vective  mixed  layer  hut  each  has  an  anomolcus  feature  "/hen 
compared  with  the  others.  In  the  C8CC  FDJ  *"F3  sounding  the 
level  above  the  mixed  layer  is  much  drier  than  any  of  the 
soiral  orofiles;  a  mixing  ratio  of  approximately  1  grn/hg 
compared  to  approximately  3  gm/hg.  i’he  C8~5  ?0f  ACAflA 
sounding  shows  a  rapid  decrease  in  virtual  potential 
temperature  above  one  'em,  which  is  not  observed  in  any  of  one 
ether  profiles.  This  decrease  affected  the  mixing  ratio 
as  -/ell.  Ihe  location  of  the  ACAflA  at  02^5  ?3f  -/as  35 
hm  to  the  west-northwest ,  and  at  1555  fOC  the  location  '.'/as 
£!■  ’an  to  the  west-northwest,  figure  7.  In  the  1555  ?-i 
sounding  the  virtual  potential  temperature  is  approximately 
six  degrees  lower  than  any  of  the  other  profiles. 

Relative  humidity  and  predicted  and  observed  extinc¬ 
tions  for  3  fay  appear  in  figures  hi-Z;.?,  fhe  day  has  the 
most  representative  example  of  a  "/ell  mixed  boundary  layer 
for  relative  humidity  which  increases  uniformly  with  height 
to  the  inversion  where  it  drops  off  sharply.  Observed 
extinctions  have  rapid  increases  at  the  too  cf  the  mixed 
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.  hay  19?0  at  IC'-i  ?D*  profile  of  relative  hum: 
(bottom  scale)  solid  line,  observed  extinction  cceff icien 
(tor  scale),  series  of  short  solid  and  dashed  lines,  and 
dieted  extinction  coefficients,  series  of  short  solid  lin 


1  O 


versus  height.  Top  scale  is  logarithmic,  v/here  1  is 
speed  at  3.6  m/s  and  -vave  length  (IA13DA)  at  3.75  microns. 
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firure  l'-Z .  3  hay  1?8C  at  1730  FOi  profile  of  relative  humidity 

(cotton  scale)  solid  line,  observed  extinction  coefficients 
(too  scale),  series  of  short  solid  and  dashed  lines,  and  pre¬ 
dicted  extinction  coefficients,  series  of  short  solid  lines 
versus  height.  ?cp  scale  is  logarithmic,  ••/here  1  is  10.  .:ir.d 
speed  at  8  78  ra/s  and  v  a  ve  length  (LhhBOA)  at  3.75  .r.icrons.  hind 
speed  calculated  from  friction  velocity. 


liver  due  to  clouds  (extinction  values  greater  titan  11),  an. 
titer,  rapid  decreases  immediately  a'cove  the  inversion.  The 


-/redacted  extinction  ij.sc  increases  at  tne  tot  of 


maxe- 


layer  but  not  as  large  as  the  observed  extinction.  In 
general,  predicted  and  observed  values  agree  near  the  surface 
but  net  near  the  top  of  the  nixed  layer,  ihe  predicted 


values  do  net  agree  with  the  o'. 


!  s vr.  •  '30  ^  ^  -r  ^  .t> 


inversion . 


3.  5  hay  1?S0 


-he  fifth  of  May  is  chosen  because  of  a  weak  inversion 
and  a  relatively  deep  nixed  layer. 

The  'vines  are  7  to  IC  ht,  therefore,  active  production 
is  occurring  in  the  afternoon  and  the  surface  layer  is  ur.stabl 
luring  T.ost  of  the  morning  and  becomes  slightly  stable  for 
the  rest  of  the  day  ( facie  III).  Active  production  is 
questionable  because  of  the  lev/  wind  speeds. 

luring  the  hours  before  sunrise,  scattered  low  clouds 
dominate  the  area.  From  just  before  sunrise  until  0800  PIT, 
low  cloudiness  and  fog  dominate  the  area  with  middle  and  high- 
level  clouds  moving  in.  A  frontal  system  passes  through 
the  area  at  approximately  13 CC  FDD,  and  the  visibility  improve 


to  25  miles  and  later  to  b 5  miles.  After  th< 


the  shy  becomes  broken  and  the  winds  increase  with  gusts 
to  22  >t  between  11-00  to  1700  FDT.  The  shies  become  scattered 
by  2CCC  FDT  and  the  high  clouds  move  out  of  the  area. 


1 .5 00  FDT  (Figure  5~)  exhibits  a  strong  stable  condition, 
-bare  is  very  little  agreement  in  the  near  surface  values 
cf  virtual  potential  temperature  between  any  of  the  radio¬ 
sonde  profiles. 

Extinction  results  associated  with  this  case  are 
predicted  values  definitely  larger  than  the  observed  values 


except  when  the  aircraft  flew  into  clouds, 
h.  7  hay  1930 

The  seventh  of  -.ay  is  chosen  because  cf  the  horizontal 
•- >- v* 7  c-^icn  C— *  rr* i. x 3 d  1 2.^02?  Tlis  s^i.jT3.1  pr*cx*i.is  sxlii.oi.’ts  o 

shallow  mixed  layer  v/ith  a  strong  inversion  close  to  shore 
and  a  deep  mixed  layer  v/ith  a  strong  inversion  some  distance 


s  rom 


surface  winds  are  rusting  from  lc  to  21  ht 


between  l^CC  to  20C0  FDT  and  the  surface  layer  is  in  a  slightly 
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5  hay  19? C  at  1CC7  PD r .  Aircraft  profile  of  vir 
ial  temperature  (bottom  scale,  in  degrees  Celsius),  so 
and  mixing  ratio  (top  scale,  in  grams  per  bile gram) , 
line,  versus  height. 
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one  a  r  c  n  t al  system  w n — c 
ea  cn  the  fifth.  Mother  system  is 
northwest,  Figures  22  and  2d.  Oeatterec 


al  clear  periods,  exist  ever  the  area  until 


cf  lev  clouds  .coves  in. 
hreughout  tne  day. 


fas  visicil it ies 


ircraft  (spiral)  profiles  (Figures  59 
it  a  shallow  (2C0  m)  to  moderately  deep  ( -to 5  ,r.) 
t  -'-6  and  89  -sm  to  the  west-northwest  cf  HP2, 


>  t 

a  the  afternoon,  the  profiles  (Figures  6l-c 
a  shallow  to  deep  (200  to  cOO  n)  mixed  layer  as 
vent  outward  from  shore  Figure  1 6.  However,  the 

3  do  net  support  a  well 
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an  exn 


ned  m 


g  soundings  at  HP  2  (Co 00  F2 - ) 
-.a  tne  nu.-a  .n  1 -u  y  ,  xigurss  cd  and  c<  respectively, 

raid  he  made  to  agree  with  the  spiral  profiles  hy  neglecting 


he  first  two  or  three  levels  of  the  virtual  potential 
e .mo e nature  profile,  this  would  place  the  top  cf  the  mixes 
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as  67  hm  to  the  -.vest -northwest  cf  12? 3,  Figure  9  •  However, 
cove  the  mixed  layer  the  HP 3  sounding  shows  a  decrease  in 
he  values  of  virtual  potential  temperature  and  an  increase 


n  mixing  ratio  at  the  middle  levels  compared  to  the  spiral 


MO)  I  •'  I  I  OO  rlrlOIDDf')'’  '!  'i'\'IW)'Ot'-NojC)C).GNnC>  OHrlNNnn-;  -1  )f)MV'.)'OMI 
I  fl  I  rt  I  (lOOOOOOUOOOOOnOenonOrlrlHrlrlrlrlrlriHrlrlHrlHH 


MIX  RATIO  CG/KG) 


VP  TEMP  (CENT) 


a 


UNCLASSIFIED 


NAVAL  POSTGRADUATE  SCHOOL  MONTEREY  CA  F/®  */l 

SYNOPTIC  SCALE  FEATURES  ASSOCIATED  WITH  VERTICAL  DISTRIBUTIONS  —£TC(U> 
MAR  81  J  N  HEIL 


HEIGHT 


Pi  VI  Ji 


HEIGHT 


MIX  RRTIO  (G/KG) 


MIX  RATIO  CG/KG) 


HEIGHT  (Km) 


MIX  RRTIO  CG/KG) 


2  4  6  8  10 


VP  TEMP  (CENT) 
MRG  05/07/80  800 


Figure  6^.  7  -"-ay  1930  at  CS00  707. 

potential  temperature  ( bottom  scale 
line,  and  mixing  ratio  (top  scale, 
broken  line,  versus  height. 
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in  grams  per  xilogram) , 


co 

s  * 


HEIGHT 


MIX  RRTIO  CG/KG) 


©• 


P<  M  Pi 


101 


MIX  RRT 


LGT (EXTINCTION) 


REL  HUMIDITY 

U-  1 1 .0  .  LRMBDR-  3.75 


figure  67.  7  hay  17?C  at  1C--3  737  profile  of  relative  humidity 

(cotton  scale)  solid  line,  observed  extinction  coefficients  (tc 
scale),  series  of  short  solid  and  dashed  lines,  and  predicted 
extinction  coefficients,  series  of  short  solid  lines  versus 
height,  fee  scale  is  logarithmic,  v/here  1  is  10,  'find  speed 
at  11. C  n/s*  and  v/ave  length  (LAI.23A)  at  3.75  microns .  find 
speed  calculated  from  friction  velocity. 


LGT (EXTINCTION) 


adjusted  to  agree  v/ith  the  ooserved  results.  Another  reason 
for  the  differences  betv/een  the  predicted  and  observed 
extinction  profiles  could  be  round-off  and/or  truncation 
errors  of  the  empirically  derived  cou  .^icients  of  the 
prediction  model.  Ihis  is  not  believed  to  have  been  the 
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eascn.  Fver.  if  ail  she  above  measurement  and  computation 


_  .  IVy  'J 


rrrors  could  have  been  corrected,  -he  predicted  ext in  color. 

3  -re?  a  c  o  u  a—.  --.I  j  —V*  o  - 1  on  *  a  _  u 

in  the  mixad  layer. 

A  significant:  aspect:  cf  she  comparison  is  Shat  if  the 
predicted  value  tire  re  normalised  v/ich  She  actual  value  cf 
extinction  in  She  lower  mixed  layer,  there  seems  So  he  ^ 

Ls  near  tne  tea  cf  the  mixed 
iel.  Ihis  cculd  ce  explains 
tmidity  sensitivity  cf  the 
growth,  as  shown  by  Fitzgerald  (1573),  Figure  £■} .  It  is  a 
reality  that  at  a  high  value  of  relative  humidity  slight 


higher 

concentration 

c  r 

layer 

than  predicted 

on  the 

basis  of  the  r 

■el 

errors  v/ould  drastically  affect  the  predicted  values. 

Ihis  has  to  be  oonsidered  in  view  of  the  three  percent  unc 
tainty  in  the  relative  humidity  measurement. 
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-he  model  includes  both  a  maritime  and  continental  com¬ 
ponent  above  the  top  of  the  inversion,  however,  the  maritime 
aerosols  are  trapped  belcw  the  inversion  sc  the  region  a  cove 
•'/as  composed  solely  of  continental  aerosols.  -his  loads  to 
predicted  values  being  larger  than  those  actually  measured 
above  the  inversion  since  a  maritime  source  as  included  v/hich 
did  net  exist.  Also,  the  model  specifies  an  exponent al 
decrease  with  height  rate  for  lev/  relative  humidities  v/hich 
-/as  not  found  in  the  observed  extinction. 

differences  betv/een  the  spiral  profiles  and  the  radio¬ 
sonde  profiles  suggest  that  radiosondes  can  not  yield  accurate 
prediction  profiles,  extinction  profiles  from  an  accurate 
model  based  on  radiosonde  data  would  be  in  error  due  :c 


measurement  capaoij.it res . 

-he  LCVj iR  AM  3B  profiles  (Figures  1  and  2)  are  not 
adequate  because  they  are  exponental  even  within  tne  mixed 
layer.  Ihe  model  yielded  relatively  accurate  extinction 
values  near  the  surface,  but  yielded  erreneous  values  at 
altitudes.  Inis  is  because  realistic  relative  humiuity 
distributions  are  not  considered.  At  sea,  as  seen,  Lb..-R.: u.  3d 
users  risk  underestimating  the  range  when  a  fixed  trans¬ 
mittance  occurs  /“hughes,  19SC_7.  Over  long  ever  water  slant 
path  ranges,  LC.JTAAIT  3d  should  net  be  used  for  open  ocean 

vertical  distributions  of  aerosol  extinction. 
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Arsed  cn  conclusions  in  part  A  the  following  recomnenda- 
t  ions  are  made : 

vl]  ...ere  sensitive  radiosonde  instruments  should  is 
developed  along  with  calibration  instruments .  ihe  perfect 
model,  without  accurate  measurements  of  relative  humidity, 
-/ill  net  be  able  to  accurately  predict  extinction. 

(2)  Bxperiments  should  be  conducted  in  the  Gulf  of 
Mexico,  off  the  eastern  coast  of  the  United  States,  and 
in  the  arid  region  of  the  scuthv/est.  inis  is  because 
off  the  California  v/est  coast  the  relative  humidity  is 
usually  not  high  compared  to  other  U.S.  continental  coastal 
regions,  Ihe  Gulf  of  .Mexico  would  have  a  higher  relative 
humidity  when  winds  are  from  the  south  around  the  Bermuda 
high.  Ihe  northern  part  of  the  east  coast  would  have  off 
shore  wind  flow  around  the  Bermuda  High.  And  the  southwest 
would  be  lacking  a  moisture  source. 

3.  One  model  should  not  be  used  to  predict  vertical 
aerosol  extinction  for  different  type  regions.  ..his  is 
because  of  the  continental  component.  Bather,  a  basic 
model  should  be  modified  for  individual  regions,  for 


examtle:  the  ..'ells-Aatz  model  could  be  modified  for  the 


'.Jest  Coast  to  have  only  a  continental  component  above  the 
inversion  of  a  mixed  layer.  An  arid  region  might  have  only 
a  continental  component.  Ihe  Gulf  region  might  have  only 
a  maritime  component  during  certain  seasons  and  a  mixed 
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congeneric  curing  others,  hence,  z\ 
for  -she  different  regions  -'hen  this 
che  nodel ,  or  ncdels,  vrouii  he  use. 


is  node 
;  is  ac 
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